Heterogeneity of calcium channels in mast cells and basophils and the possible relevance to pathophysiology of lung diseases: a review.
Calcium plays a critical role in the formation and secretion of a wide variety of chemical mediators. Calcium slow-channel blockers, e.g. nifedipine and verapamil, have been shown to inhibit the synthesis of SRS (SRS-A, leukotrienes) in human and guinea pig lung tissue, thromboxane A2 formation in rat lung and platelet activating factor in human neutrophils. Verapamil and nifedipine also prevent the release of lysosomal enzymes from rabbit and human polymorphonuclear neutrophils. Calcium-channel blockers produce variable inhibitory effects on allergic and nonallergic histamine secretion. Ca++-entry blockers also inhibit the Ca++ uptake (influx) into mast cells. Many of these inhibitory effects of Ca++ antagonists are antagonized by an increased extracellular Ca++ ion concentration. The magnitude of the inhibitory influences of Ca++-channel blockers on allergic and nonallergic release of chemical mediators appears to depend on the cell source, species, nature and the concentration of the secretory stimuli as well as on the composition and pH of buffers and the concentration of Ca++-entry blockers used. The data summarized in this review suggest the existence of a functional heterogeneity of Ca++ channels in leukocytes, mast cells and basophils. Interference with the Ca++-dependent steps involved in the formation and/or release of chemical mediators appears to be the primary mode of action for Ca++-channel blockers in these cells. The differential effects of Ca++ antagonists on Ca++-dependent activation of phospholipase A2,5-lipoxygenase, and calmodulin (or other intracellular Ca++-binding proteins) in different cell types (mast cells, basophils, leukocytes, lung tissue, etc.) may explain the variation of their effectiveness in inhibiting the synthesis/release of chemical mediators and antagonizing bronchoconstriction in response to diverse stimuli. During the process of hypersensitization and in immediate hypersensitivity diseases, Ca++ homeostasis (uptake, mobilization, distribution, relocation, etc.) may be altered in leukocytes (mast cells, basophils) and lung tissues. The altered Ca++ homeostasis could be responsible for the induction of airway hyperreactivity in asthmatics and for hyperreleasability of chemical mediators from leukocytes, mast cells and other cell types.(ABSTRACT TRUNCATED AT 250 WORDS)